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(54) CnOCOB nO/lYMEHHq l/13BECTl/I~ny- 
lilOHKM 

(57) CyiAHocTb M3o6peTeHMR: cnocoO no/iyMe- 
Hiifl M3BeeTn-nyujoHKn npeAycMaTpi/iBaeT M3- 
Me/ibneHne HerauieHOw n3B'ecTn, yioiaAxy ee 
c/ioeM to/iluhhom 6-8 cm TepMOo6pa6oTKy'V 
HacbiuieHHbtM boa^hum napoM npH HopMa^b- 
hom aTMOc4>epHOM AaB/reHi/iii npu TeMnepary- 
pe 250-300°C b TeneHne 7-10 m, 
XapaKTepucTMKn cnoco6a: CTeneHb raiueHi/ia 
74-83 %, TeMnepaTypa u3B6ctm npu rHApaTa- 
110-286°C, 1 Ta6/f. 



l/l3o6pereHne mokbt 6biTb ncno^bSOsaHO 

B XMMHH6CKOM n pOM bILiJ/ieH HOCTH A' 1 * tlO/iyHe- 
KM 51 nOpOUJKa THAPOKCMAa Ka/lbUMfl pa3/1MMHOtf 

CTeneHu MucTOTbi, a Tao<e b npoMbiw/ieHHO- 
ctw CTpowTenbHbix MaTepna/iOB ai* no/iyMe- 
Hi/m nopaiuKa rn a p aTM po Ba h h o Pt M3BecTn. 

Ue/ibio M3o6peTeHM5i nBnnercn noBbiuje- 
Hue npon3BOAHTenbHOCTM npoqecca raiueHi/m 
n3BecTn n y/iyMLueHUJi Ka^ecTBa no/iynaeMqro 
npoAyKTa. 

nocTas/ieHHa^ u'e/i.b AocTuraeTca TeM, mto 
b cnoco6e no/iyneHna M3BecTM-nyuJ0HKvi co- 
AepwaTCfl o6mne npii3HaKw c npoTOTwnOM - 
n3Me/ibHaK)T HeraujeHyto n3BecTb, yK/iaAWBa- 
iot roHKHM c/ioe.M h noABepraiOT TG p M 0 B/l a>k- 

HOCTHOfi 06pa60TKe HaCblLUeHHblM BOA^HblM 

napoM, m OT/ii/mnTe/ibHbie - yK/iaAbiBaiOT H3- 
Me/i bMeHHyio HeraiueHyio M3BecTb c/ioeM aw- 
cotom He 1,5-2,0 mm, a 6-8 cm, b pe3y/tbTare 
wero npH o6pa6oTKe HacbimeHHbiM napoM npu 
HopMa/ibHOM AaB/ieHnu b TeneHHe 7-10 m TeM- 
nepaTypa n3BecTM noBbiujaeTcs? sa c<4ef Termo- 
Tbi peaKL*wn ao 250--300°C, mto npwBOAHT k 
nHTeHCnc}>MKaunM npouecca n y/iyHiueHwso Ka* 
MecTsa npoAyKTa - noBbitueHHK) CTeneKw amc- 



nepCHOCTM nopoujKa m noBbiiueHHK) cTenemi 
raiueHM'fl'He To/ibKo OKcuAa Ka/ibqun, ho m ok- 

CVIA3 MarHMfl..ripi4 3TOM npOH3BOAHTe/lbHOCTb 

npouiecca B03pacTaeT no cpaBHennio co cno- 
co6om - npoTOTunoM b 7-8 pa3, 

riOBbfUJeHMe npOM3BOAMTe/lbHOCTM flOCTW- 

raejcji 3a cMeTyBe/iimeHun bwcotw c/ioa w3Be- 
cm/a y/iyMUjeHne Ka^ecTBa npoAyKTa - 3a oieT 
YBe/iMMeHMfl jeMnepaTypbi nponecca, 

npMMepb! ocymecTB/ieHi/ia cnocoOa. 

B nponapoMnyK) KaMepy A^aMeTpOM 
240 mm c Kwn^Luew boaom ycTaHaBnuBa/iw naA 
c/ioeM BOAbi uw^MHAPHMecKMiTi cocyA, wa aho 
KOTOporo yK/iaAbiBa/in npeABapwTe/ibHo H3- 
Me/ibMeHHyio M3BecTb c/ioeM onpeAe/iewHO^ 
BbicoTbi n nponapMBa/tw b TeseHwe HecKo/ibKMX 
MacoB, 3aMep«^ TeMnepaTypy HSBecTn npn 
rnApaTai4Mn. B kohl^o npOL^ecca raujeHMH sa- 

Mep«/1V1 BblCOTy' C/tOfl M3BeCTH, B3BeLUMBanH, 

onpejx&nnnw fi./ia>KHOCTb M3BecTw h paccwTbi- 
Ba/iw CTeneHb rMAp^Taumi no npMBecy Maccw. 
CKOpocTb ncnapeHna BOAbr npn KiineHnw co- 
CTaBmma 1,3-1,5 kt/h, 

OnbiTbi noKa3a/iw, mto npn BbicoTe c/ion 
2 mm no/iHOTa raiueHMfl Ka/ibuneaoti n3eecTw 
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npaKTwnecKH AOCTwra/iacb 3a 2 m nponapKw, 
ripn BbicoTe cnoa 1-1,5 cm nofinoe raweHne 
Hacryna^o nuiub noc/ie 3,5 m nponapMBaHi/ia. 

OAnaKO b Aa/tbHeviujeM mw npoBOAM/iu 
onwTw no no/iyneHHio n3BecTn-nyiuoHKM co 
CTeneHbio rauieHUfl 75-80 %, TaK K3K OK33a- 
/iocb, mto TaKafl n3BecTb ano/iHe npuroAna ai* 
MHorux TexHMMecKnx ue/iefi. Flpn stux yc/ioBH- 
flx nonyqeHHbi£?i npoAyKTcneuVia/ibHO He Bwcy- 
tuwBa/icfl, a Bb»A^P>*<WBa/icfl 1 cyr b aaicpbiTofi 
eMKOCTM, b peay/ibTaTe Mero CBo6oAHaa B/iara 
nepexoA^/ia b m a pa^a uw oh Hy kd . 

OnuTbi npoBOA^/incb b ochobhom c H3Be- 
ctkobo^ MyKotf - nw/ieBMAHWM otxoaom Bpa- 
maiomiixcfl M3BecTKOBo-o6xnraTe/ibHbix 
nenefl, MapwynonbCKoro 3aB0Aa "A30BCTa;ib r \ 
. Pe3ynbTaTti stmx onwTos npMBeAeHw b 
Ta6niiue. 

1/13 AaHHbix Ta6/itmbi bmaho, mtomcm 6o/ib- 
me Bbiccrra c/ton n3Bec™, t©m BUme nponsBo- 
AMTe/ibHOCTb npouecca ritApaiaunvi (a T6M 
60/iee - Bcerb npoM3BOACTBeHKoro npouecca 
cyMeTOM 3arpy3KW h Bbtrpy3KM n3BecTM mt. a), 

B onwTe c nepBOHana/ibHO^ BwcoTOtf cnosi 
8,0 cm, b KOHue nponapKw BbtcoTa c/ioa aoctw- 
ra/ia 15,1 cm, t. e. yBe^MMM/iacb b 1,9 pa3a> 
OreneHb ruApaTauuM OKa3a/iacb npaKTKMecKW 
oAHHaKOBOw KaK b BepxHeM c/ioe,TaK n BcpeA - 

HeM W HM>KHeM C/lOflX*. 

Flpn nonwTKe npOBecTn onwT npw BbicoTe 

C/10J1 M3BCCTM 10 CM OKa3a/10Cb, MTO Mepe3 2 M 

nponapuBaHMfl hm>khmCi enow cu/ibHO yn/iOT- 
hw/ics w pa30pBan hw>khk>io HacTb cocyAa (am- 
aMeTp cocyAa 73 mm). FTo.STOMy 3a 
MaKCi/iMa/ibHyK) BWCOTy c/ioa npuHATO 8 cm, a 
MMHiiMa/ibHyio - 6 cm, w6o npu eme MeHbwwx 

BblCOTaX C/lO* M3B6CTM pe3KO yMeH bUJMTCfl 

npon3BOAMTe/ibHOCTb m TeMnepaTypa npouec- 
ca rwApaTaqiiM, KOTopaa jxojvkhs 6wTb coot- 
b6tctb6hho b npeAe/iax 250-300°C* Hto6w 
rapaHTupOBaTb no/iyMeHwe M3BecTW-nyiuoHKH 
co CTenenbjo rMAPaTauwH He Hwwe 80 % npo- 
AO/i>KHTe/i tHOCTb nponapxn Aon>KHa cocTaB- 

/151Tb .'7-10 4 (cOOTBeTCTBeHHO TipM BblCOTaX 
C/lOfl H3BeCTH 6 VI 8 cm). 

FloBbiujeHne TeMnepaTypw n3BecTM npw 
rnApaTauMn csepx 300°C Heue/iecoo6pa3HO, 

T3K KaK, XOTfl CKOpOCTb XMMWMeCKOM peaKUMM 

npu mApaxauvin m yBennMntcyi, o6uuafl CKopo- 
CTb npouecca 6yAeT yMeHbiuaTbCfl u3-3a bo3- 
pacTatouneM Aecop6unn boabhwx napos c 

nOBepXHOCTW MaCTMU W3BeCTH. 

TaxnM o6pa3GM, ocymecTB^eHwe npeA^a- 
raeMOro cnoco6a npMBeAeT k noBbtiueHviJO 

np0M3B0A^Te/lbH0CTM HyTeM yBe^HHeHMfl Bbl- 

cotw c/iofl M3BecTw m k ynyMuueHMK) KanecTBa 
npoAYKTOB 3a cneT yBe/iMMenviH TeMnepaTypw 
npouecca niApaTaunn. 

OnuTbi noKa3anu, mto no/tyMeHHaa 113 nw- 

neBMAHWX OTXOAOB H3BeCTHflKOB0"O6>KMra- 



Te/ibHbix nesew no npeA^o>KeHHOMy cnoco6y 
M3BecTb-nyuiOHKa co CTeneHbio ruApaTaunn 
80 % MO>KeT npHMeHOTbCfl j\nn LUTyKaTypHbix 
m KnaAOMHbix pacTBopoa, aha no6e/iKii m t. a- 
5 Bonpocbi onTMManbHbix pokhmob no TeM- 
nepaType npouecca m BbicoTe c/io« w3BecTM 
B3anMOCB«3aHbi. KaK noKa3aHO b TaS/inue 3a- 
bmcmmocth TeMnepaTypw npoqecca ot nepBO- 

HaMa^bHOCl BblCOTb! C/lOn M3BeCTM (CM. 3df1BKy), 

10 npw BbicoTe c/iofl 6 cm TeMnepaTypa AOCTura/ia 
226°C, a npu sweoTe c/ion 8 cm 286°C. IlonwT- 
ku ncno/ib30BaTb cocyA M3 tohko^ >KecTM A^a- 

MeTpOM 80 MM AAA raiUeHMfl M3BeCTKOBOW 

MyKM c/ioeM BbicoTOM 10 cm npuBeAex k TOMy, 
15 mto 6oKOBwe CTeHKM cocyAa n3-3a ftasneHM 
M3BecTM AC<t>opMnpoBa/iwcb, a b MecTax npo- 
nasiHHbix coeA^HeHMi?i — pa3opBa/incb, FIosto- 

My 33 MaKCMMa/lbHyiO BblCOXy C/10« M3BeCTM 

npuHJi/iM 8 cm, MaKCHMa/ibHyK) TeMnepaTypy 
20 npoqecca npwH^n ne 286°C ( a OKpyr/ieHHO - 
300°C. YBeAMMeHwe CKopocTM peaKuiwn rtiApa- 

TaUMH M3BeCTM B03MO>KHO CnOCp6CTBOBa71M 

6onee BbicoKne TeMnepaTypw, ho sto norpe- 
6oBa/io 6w noA^OAa Tenna M3BHe, mto skoho- 

25 MMMepKM Heue^ecoo6pa3Ho. 

JXnn Hw>KHero npeAe/ia BwcoTti cno« M3Be- 

CTM Mbl npMHfl/IVI 6 CM, T3K KBK npH BblCOTe 
MeHbUJe 6 CM nOHM3MTCfl npOH3BOAMTe/1b- 

HOCTb npouecca n TeMnepaTypa, HeoGxoA^- 
30 Maa Aifl 3<f><J>eKTMBHd'^' ruApaTauMM 
MeA^eHHoracflt-UMxcfl MacTnu M3BecTM. Muhh- 
Ma/ibHo^ TeMnepaTypoM onTHMa/ibHoro pewn- 
Ma npouecca mw npMH^M He 226°C, 
OKpyr/ieHHO 250°C, t3k k3k TaKaa TeMnepaTy- 
35 pa Bnonwe AOCTM>KMMa npw mApaTaunn w3Be- 
cth c bwcotow c/i05i b upej^enax 6-8 cm. 

KaK BMAHO H3 AaHHWX, npHBeA6HHbtX B 

*tom >Ke TaS/iwue, a^^ no/iyMeHna M3Bec™-ny- 
ujQHKM co CTeneHbio raweHUfl ne MeHee 70- 
40 80%, Heo6xoA«MO BpeM^ nponapi/iBaHMfl ne 
MeHee 7 m (npw Bwecrre cnoyi HeraiueHo^ M3Be- 
ctm 6-8 cm). JXna sepxHero npeAe/ia AOCTaTOM- 
ho 6w/io 6w 8 h HenpepwBHOfi nponapKw. 

3to - mto KacaeTCs noyiyMenii^ raoecTH- 
45 nyujoHKM a^i« CTponTe/ibHbix u,enew M3 M w3Be- 
CTKOBOfi m y k n " - otxoas BpaLuaK)U4nxc« 
M3BecTKOBO-o6>KnraTe/ibHbix neMew. 

Ec/ivi noTpe6yeTca no/iyMaTb thappkcma 
Kanbuwfl c 6o/iee bwcoko^ cTenenbK) ruiApaTa- 

50 f^w/i, TO 14 npOAOn>KMTe/lbHOCTb TepMOB/ia>KHO- 

CTHotf o6pa6oTKM hcxoahoto oKcuAa Ka/ibuvin 
AO/iJKHa 6wTb 50/ibiuew. 

OAHaKO Mbl He CT3BM/1H CBoew 3aA3Mei?I 

o6pa6oTKy napaMeTpoB npouecca a^^ no/iyMe- 
55 HUfl ruAPOKCMAa Ka/ibuna c 100 % cieneHbK) 
rauieHM«, xoth npeA/iaraeMbiM cnoco6 Bno/iHe 
npuroAeH m a^« stux i\enev\. 

TaK mto mo>kho MHTepBa/iw npoAO/i>KH- 
Te/ibHOCTH jepMo B/ia>KHOGTH om o6pa6oTKM 
3HaMenn5iMii 7-~8 m. Bo/iee npOAonxnTenbHoe 
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nponapwBaHne CBepx yKaSanHoro speMeHH 
ynyMUJMT KanecTBO npoAyKTa, ho 3kohommm6- 
cki/i Heue/iecoo6pa3HO npn wcno/ibSOBaHMW b 
Ka^ecTBe hcxoahoto cupbfl nbi/ieBMAHbix ot- 
xoaob npon3BOACTBa waeecTM. 

flpuMep. l/l3BecTKOByio MyKy, no/iyMa- 
lomyiocfl 3a cmbt w3Me/ibHeHna o6>KnraeMOFO 
MaTepna/ia bo Bpamaiomnxca n3BecTKOBO-o6- 
>KnraTe^bHbixneMax, yK/?aA^ safox tohkmmcjio- 
eM Ha aho nponapo^HOfi KSMepbi m 
noABepraKDT TepMOBna>KH0CTHOiV o6pa6oTKe 
HacbimeHHbiM BOAaHWM napoM. B HaweM onbi- 
Te npwMeHfl/iacb nponapcHHaa KdMepa A^a- 
MBTpOM 240 mm c Kwnametf boaoA, hsia 
Koxopofl Ha ceTKe ycTaHaB/iwBa/ica rwApaTop- 
UM/iMHAPWHecKM^ cocyfl A^aMexpoM 148 mm, 
Ha aho cocyAa-ruApaTopa yK/iaAuaa/iM H3- 
Me/ib^eHHyto HeraujeHyK) M3BeCTb - "u3aecT- 
KOByio MyKy" nbi/ieBWAHwft oxxoa 
Bpamatomtixca H3BecxKOBO-o6;H<wraxe/ibHbix 
neHefl Mapwyno/ibCKoro 3aBOA3 "A30BCTa/ib\ 
Bwcoxa c/iofl mcxoahom M3Becxw 8,0 cm. Co- 
Aep^aHne co&f\wHCH)Av\ Kanbuwfl w mbi-kma b 

BMA8 OKCMAOB H K3 p6 0 H 3TO B B -3XOM M3B6CTM 

cocxas/ia/io 80,1 % b nepecMeTe Ha okcma 
Ka/ibuwfl, b tom Muc/ie coeA^HeHnPi Mamma - 
6,5% b nepeenexe Ha okcma MarHt/ia. CyMMap- 
Hoe coAepwaHne aKTWBHbix okcmaob Ka/ib^« 
n MarHM* cocxaB/ia/io 42,9 % b pacneTe na 

okcma Ka/ibui/ia. 

HacbinHaa n/ioxHOCTb i/i3bsctkoboli MyKM 

1060 Kr/M 3 . 

Bee mcxoaho^i . M3BecTM b rwApaTOpe 

1463 r. 

noc/ie 7-MacoBoro nponapuBaHMs Bbicoxa 
c/ioa M3BecTn y Be/tuMn/iacb ao 15,1 cm., sec 
no/iyneHHOM M3BecxM-nyuiOHKM ' - 1610 ry a 
oftbeMHaa Macca nywoHKw b ruApaTope co- 
CTaBriJ?/ia 616 Kr/M 3 . 

TeMnepaTypa w3BecTM b npouecce npo- 
napKM AOCTwra/ia 286°C. 

CxeneHb ruApaTannvi (raujeHMa) W3bocxm 
b o6meM cnywae onpef\en*nw no efcopMy/ie: 



W - B/ia>KHOCTb H3BGCTM nocne nponapKM, 



2- cyMMa aKTMBHbrx okcmaob KaflbUwa m 

MarHMfl B HCXOAHOM M3BeCTM B AO/lflX eAMHM- 

5 itbi. 

B AdHHOM c/iy^ae mw npeHeSperfiew 

Bna>KHOCTbK), X3K K3K npM XpaHeHWH TaKOfi 

M3B6CTM b xeneHMe ne 6o/iee 1 cyT 3Ta e/vara 
npaKTMMecKM no^HOCTbfo pacxoAyeTCfl Ha ao- 

10 rauuwBaHvie*M3BecTii. 

TaKMM o6pa30M no/iynaeM: 



c.r. 



10.1 



*j 0,429 • 0,32 



= 73,7 %. 



15 



AP-W 
2 • 0,32 



tag AP - npwpocr Maccw M3BecxM npM npo- 
napKe, %; 



CoAep^KaHwe aKXWBHbix okcmaob Ka/ibtiua 
m MarHMf? b no/iyneHHoa M3BecTw-nywoHKe co- 

CT3BM/10 36,5 %, MTO 5/1W3KO K HOpM6 BflU'tt 

copra raweHqa iiaBecTu c Ao6aaKaMM no 
20 TOCT 9 179-77 "HaBecTb cxpoMTe/ibHafl". Hon- 
yneHHafl n3BecTb nymoHKa b cMecw. c ccaapue- 
BbtM necKOM 1:1 m boaoA b <}>opMe Ky6MKOB 7x 
x 7 x 7 cm noc/ie 3aTBepAeBaHn« 28 cyTOK (6e3 
ebicytuMBaHMfl) noKa3a/ia cpeAHioio npo^HOCtb 
25 Ha c>Ka™e 5,6 kh/cm 2 , mto Bbime MWHMMa/ibHO 
AonycTOMo^ npOMHoefw 4 xr/cM (CnpaBOM- 
hmk MacTepa-CTpot/iTeflfl. ■■- M»: CTpoiiM3AaT t 
1989). 

H3BecTKOBue pacTaopy cocTasoB nyuiOH- 

30 Ka: necoK 1 : 1 n 1 : 3 6wnn onpo6oBanbi 
- 0LUTyK3TypnBaHi4s? y^acTicoB CT6H m Aanw no/io- 

>Ki/rre/ibHbie pesy^braTW. l/l3BecTb-nyuiOHKa 

npwroAHa a^^ no6e/ncw mt. n, 

TaKUM o5pa30M, no^yMeHHa5? ai3BecTb-ny- 

ujOHKa mo>kct SbiTb Mcnoiib30BaHa npw pas- 
35 /iwHHbix CTpoMTe/ibHbix pa6oTax. 

• ' OopMyna M3o6peTeHM« 



40 CnocoO no/iy^eHwa M3BecTM-nyiiioHKM ny- 
TeM M3Me/ibHeHM5i HeratueHofi n3BecTn, yK/iaA* 
km ee TOHXWM c/^oeM m TepMOo6pa6oTKi4 
HacbuueHHbiM boabhwm napoM npw nopMajib- 
hom aTMOCcJ)epHQM AaeneHMM, oT/iwsa.io- 

45 m.M fl'c si Tew, mo, c ue/ibK) noBbiuieHUfl 
npon3BOAWTeflbHOCTn, yK/iaAKy ocyiMecTB^si- 
kdt cnoeM to/1 immh oft 6-8 cm, arepMOo6pa6oT- 
Ky BeAyt fipw 250-300°C b TOMenne 7-10 m. 
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ToniMMHa c/ton m3bsctm, 
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CreneHb raujeHna wase- 










CTM, % 


80 


77 


83 




TeMnepaTypa w38ecTM 










npn rMApatauMM, °C 


102 


110 


228 


286 
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